Thallium-DNA complexes in aqueous solution. Major or minor groove binding.
Thallium (Tl) binds to the major and minor grooves of B-DNA in the solid state (Howerton et al., Biochemistry 40, 10023-10031, 2001). The aim of this study was to examine the binding of Tl(I) cation with calf-thymus DNA in aqueous solution at physiological pH, using constant concentration of DNA (12.5 mM) and various concentrations of metal ions (0.5 to 20 mM). UV-visible and FTIR spectroscopic methods were used to determine the cation binding site, the binding constant and DNA structural variations in aqueous solution. Direct Tl bindings to guanine and thymine were evident by major spectral changes of DNA bases with overall binding constant of K = 1.40 x 10(4) M(-1) and little perturbations of the backbone phosphate group. Both major and minor groove bindings were observed with no alteration of the B-DNA conformation. At low metal concentration (0.5 mM), the number of cations bound were 10 per 1000 nucleotides, while at higher cation concentration (10 mM), this increased to 30 cations per 1000 nucleotides.